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(54)  Fluid  absorbing  product. 

  A  moisture  absorbing  product  with  a  moisture  absorb- 
ing  core  and  a  moisture  permeable  envelope  covering  said 
core,  which  core  contains  at  least  flocks  of  a  synthetic  foam 
having  a  porous,  internally  hydrophilic,  open  network  struc- 
ture,  and  starch  particles  mixed  with  said  flocks. 

Eventually  the  core  contains  in  addition  one  ore  two  dif- 
ferent  pH  buffering  compounds. 



The  i n v e n t i o n   r e l a t e s   to  a  m o i s t u r e   a b s o r b i n g  

p r o d u c t   c o m p r i s i n g   a  m o i s t u r e   a b s o r b i n g   c o r e   and  a  m o i s t u r e  

p e r m e a b l e   e n v e l o p e   c o v e r i n g   s a i d   c o r e .  

Such  a  m o i s t u r e   a b s o r b i n g   p r o d u c t   is  g e n e r a l l y  

known ,   f o r   e x a m p l e ,   in  t h e   fo rm  of  an  i n c o n t i n e n c y  

u n d e r s h e e t ,   a  d i a p e r ,   a  p l a s t e r ,   a  t a m p o n   or  a  s a n i t a r y  

t o w e l .   In  t h e s e   known  p r o d u c t s   t h e   c o r e   c o n t a i n s   as  a  

m o i s t u r e   a b s o r b i n g   m a t e r i a l ,   f o r   e x a m p l e ,   c e l l u l o s e   a n d / o r  

s t a r c h   d e r i v a t i v e s .  

F u r t h e r   r e s e a r c h   has   shown  t h a t   t h e   a b s o r p t i o n  

c a p a c i t y   can  be  a p p r e c i a b l y   i m p r o v e d   when  in  a c c o r d a n c e   w i t h  

t h e   i n v e n t i o n   t h e   c o r e   c o n t a i n s   at  l e a s t   f l a k e s   of  a  

s y n t h e t i c   foam  h a v i n g   a  p o r o u s ,   i n t e r n a l l y   h y d r o p h i l i c ,   o p e n  
n e t w o r k   s t r u c t u r e   and  s t a r c h   p a r t i c l e s   m ixed   w i t h   t h e   f l a k e s .  

As  a  r e s u l t   of  t h e   i n t e r n a l l y   h y d r o p h i l i c   n a t u r e   o f  

t h e   n e t w o r k   s t r u c t u r e   t h e   m o i s t u r e   a b s o r b e d   by  t h e   c o r e   w i l l  

no t   o n l y   p e n e t r a t e   i n t o   t h e   n e t w o r k   s t r u c t u r e ,   bu t   a l s o   f o r m  

a  g e l a t i n o u s   mass   by  t h e   s t r o n g l y   e x p a n d i n g   s t a r c h   p a r t i c l e s  

a b s o r b i n g   the   m o i s t u r e .   T h i s   g e l a t i n o u s   mass   e x t e n d i n g   i n t o  

t h e   n e t w o r k   s t r u c t u r e   p r e v e n t s   t h e   m o i s t u r e   a d h e r i n g   to  t h e  

h y d r o p h i l i c   i n n e r   s u r f a c e   of  t he   n e t w o r k   s t r u c t u r e   f r o m  



f l o w i n g   o u t   of  s a i d   s t r u c t u r e   s i n c e   t he   c h a n n e l s   in  t h e  
n e t w o r k   s t r u c t u r e   a r e   s u b s t a n t i a l l y   c o m p l e t e l y   c l o s e d   by  t h e  

g e l a t i n o u s   mass   so  t h a t   t h e   m o i s t u r e   c o l l e c t e d   in  t he   n e t w o r k  
s t r u c t u r e   can  no  l o n g e r   f l o w   a w a y .  

R e s e a r c h   has   shown  t h a t   i t   is   i m p o r t a n t   f o r   t h e  

s y n t h e t i c   foam  to  be  a v a i l a b l e   in  t h e   fo rm  of  f l o c k s   m i x e d  

w i t h   t h e   s t a r c h   p a r t i c l e s   so  t h a t   t h e   open   n e t w o r k   s t r u c t u r e  
is   r e a d i l y   a c c e s s i b l e   o v e r   a  s h o r t   d i s t a n c e   f o r   t h e   s t a r c h  

p a r t i c l e s   m i x e d   w i t h   t h e   f l o c k s .  

I t   is   f u r t h e r m o r e   f o u n d ,   t h a t   t h e   f l o c k s   and  t h e  

s t a r c h   p a r t i c l e s   m i x e d   t h e r e w i t h   c o h e r e   so  l i t t l e   to  o n e  

a n o t h e r ,   t h a t   s u c h   a  m o i s t u r e   a b s o r b i n g   c o r e   v e r y   r e a d i l y  

a s s u m e s   t h e   s h a p e s   of  t h e   body   b o t h   in  t h e   d r y   and  in  t h e   w e t  

s t a t e .   In  t h i s   way  p h e n o m e n a   s u c h   as  b e d s o r e s   and  s k i n  

i r r i t a t i o n s   ca  be  a v o i d e d .  

P r e f e r a b l y   v i s c o s e   is   u sed   as  a  s y n t h e t i c   f o a m ,  

b e c a u s e   by  n a t u r e   v i s c o s e   has   a  h y d r o p h i l i c   i n t e r n a l   s u r f a c e  

and  s a t i s f a c t o r y   e l a s t i c   p r o p e r t i e s ,   w h i l s t   b e i n g   r e l a t i v e l y  

c h e a p .  

When  t h e   s t a r c h   p a r t i c l e s   c o n t a i n   c a r b o x y m e t h y l a t e d  

s t a r c h   t h e   s w e l l i n g   p o w e r   of  t h e   s t a r c h   p a r t i c l e s   by  m o i s t u r e  

a b s o r p t i o n   is  r a i s e d   and  h e n c e   t h e   c l o s u r e   of  c h a n n e l s   in  t h e  

n e t w o r k   s t r u c t u r e   is   i m p r o v e d .  

When  t h e   c o r e   c o n t a i n s ,   in  a d d i t i o n ,   at  l e a s t   o n e  

pH  b u f f e r i n g   c o m p o u n d ,   i t   is  e n s u r e d   t h a t   s w e l l i n g   of  t h e  

s t a r c h   p a r t i c l e s   is   d e l a y e d .   A f t e r   t h e   a b s o r p t i o n   of  m o i s t u r e  

by  t h e   c o r e   t h e   s w e l l i n g   s t a r c h   p a r t i c l e s   h a v e   a  s m a l l e r  

e x t e r n a l   s i z e   f o r   a  l o n g e r   t i m e ,   so  t h a t   more  s t a r c h  

p a r t i c l e s   can   p e n e t r a t e   i n t o   t h e   n e t w o r k   s t r u c t u r e ,   w h i c h  

r e s u l t s   in  a  h i g h e r   m o i s t u r e   a b s o r b i n g   and  r e t a i n i n g  

c a p a c i t y .   When  p r e f e r a b l y   t h e   pH  b u f f e r i n g   c o m p o u n d   c o n t a i n s  

p h o s p h a t e   g r o u p s ,   a  b u f f e r i n g   e f f e c t   is  o b t a i n e d   in  t h e   pH 

r a n g e   o f   5 . 6   to   6 . 5 .   M o r e o v e r ,   t h e   c o m p o u n d   c o n t a i n i n g  

p h o s p h a t e   g r o u p s   is  h y g r o s c o p i c ,   so  t h a t   i t   is  in  a d d i t i o n  

s u b s t a n t i a l l y   a v o i d e d   t h a t   t h e   s t a r c h   p a r t i c l e s   a b s o r b  

m o i s t u r e   f rom  t h e   a t m o s p h e r e ,   w h i c h   m o i s t u r e   a b s o r p t i o n   w o u l d  

h a v e   a  n e g a t i v e   e f f e c t   on  t h e   s w e l l i n g   p r o p e r t i e s   of  t h e  

s t a r c h   p a r t i c l e s .  



If   i t   is  d e s i r e d ,   when  u s i n g   a  m o i s t u r e   a b s o r b i n g  

p r o d u c t ,   to  a v o i d   s o - c a l l e d   ammonia   b u r n s ,   i t   is  p r e f e r r e d  

f o r   t h e   c o r e   to  c o n t a i n   f u r t h e r m o r e   a  s e c o n d   pH  b u f f e r i n g  

c o m p o u n d ,   w h i c h   b u f f e r s   at   a  l o w e r   pH  t h a n   t h e   f i r s t   pH 

b u f f e r i n g   c o m p o u n d ,   t h e   s e c o n d   pH  b u f f e r i n g   c o m p o u n d  

p r e f e r a b l y   b e i n g   c i t r i c   a c i d   or  a  s a l t   t h e r e o f .  

S i n c e   t h e   h i g h l y   i m p r o v e d   m o i s t u r e   a b s o r p t i o n   o f  

t h e   p r o d u c t   e m b o d y i n g   t he   i n v e n t i o n   is  b a s e d   on  t he   o c c l u s i o n  

of  m o i s t u r e   i n s i d e   t h e   n e t w o r k   s t r u c t u r e   w i t h   t h e   a i d   of  t h e  

g e l a t i n o u s   mass  of  s t a r c h   p a r t i c l e s ,   a  s m a l l e r   a m o u n t   o f  

s t a r c h   p a r t i c l e s   w i l l   be  s u f f i c i e n t   w i t h   r e s p e c t   to   t h e  

a m o u n t   of  v i s c o   f l o c k s .   A  p r o d u c t s   h a v i n g   a  s a t i s f y i n g   e f f e c t  

c o m p r i s e s ,   f o r   e x a m p l e ,   50  to   70  gs  of  v i s c o s e   f l o c k s   and  10 

to   20  gs  of  s t a r c h   p a r t i c l e s .  

A  m o i s t u r e   a b s o r b i n g   p r o d u c t   in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   may  be  f o r m e d   by  a  m o i s t u r e   p e r m e a b l e   e n v e l o p e   i n  

t h e   form  of  a  f i b r e   s k i n   of  p o l y p r o p e n e   p r o v i d e d   w i t h   a  

m o i s t u r e   a r r e s t i n g   s u b s t r a t e .   The  e n v e l o p e   s u r r o u n d s   the   c o r e  

c o n t a i n i n g   at  l e a s t   f l o c k s   o f ,   f o r   e x a m p l e ,   v i s c o s e   a n d  

s t a r c h   p a r t i c l e s   m i x e d   w i t h  t h e   v i s c o s e   f l o c k s .   The  v i s c o s e  

to  be  p r o c e s s e d   to  f l o c k s   h a v i n g   a  p o r o u s ,   by  n a t u r e  

i n t e r n a l l y   h y d r o p h i l i c ,   open   n e t w o r k   s t r u c t u r e   can  b e  

o b t a i n e d   f rom  w a s t e   m a t e r i a l   of  t h e   p r o d u c t i o n   o f ,   f o r  

e x a m p l e ,   s y n t h e t i c   s p o n g e s .   T h i s   w a s t e   m a t e r i a l   is   p r o c e s s e d  

to  v i s c o s e   f l o c k s   w i t h   t h e   a i d   of  m i l l i n g   m a c h i n e s   i n t e r n a l l y  

c o m p r i s i n g   c o a r s e   to  v e r y   f i n e   k n i v e s .   The  s i z e   of  t h e  

f l o c k s   v a r i e s   f rom  a b o u t   3  to   10  m m s .  
P r i o r   to  f i l l i n g   the   e n v e l o p e   t he   v i s c o s e   f o a m  

f l o c k s   can  be  mixed   w i t h   t he   s t a r c h   p a r t i c l e s .  

For  e x a m p l e ,   p o t a t o   s t a r c h   may  be  u s e d ,   w h i c h   i s  

c a r b o x y m e t h y l a t e d   f o r   e n h a n c i n g   t h e   h y d r o p h i l i c   n a t u r e ,   t h e  

s u b s t i t u t i o n   d e g r e e   b e i n g   e q u a l ,   f o r   e x a m p l e ,   to   0 . 6 3  

m o l / m o l .  

The  f o l l o w i n g   T a b e l   1  e n u m e r a t e s   a  few  p r o p e r t i e s  

of  t he   c a r b o x y m e t h y l a t e d   s t a r c h   to   w h i c h   a  pH  b u f f e r i n g  

c o m p o u n d ,   f o r   e x a m p l e ,   s o d i u m   d i h y d r o g e n   p h o s p h a t e   is  a d d e d .  



With   t h e   a i d   of  t h e   E n s l i n   t e s t   p r o c e d u r e   t h e   w a t e r  

r e t e n t i o n   i s   a s s e s s e d   f o r   v a r i o u s   m o i s t u r e   a b s o r b i n g  

m a t e r i a l s ,   in  w h i c h   t h e   m a t e r i a l   was  s o a k e d   w i t h   w a t e r   a n d  

s u b s e q u e n t l y   t h e   s o a k e d   m a t e r i a l   was  s u b j e c t e d   to   a  

c e n t r i f u g a l   p r o c e s s .  
The  f o l l o w i n g   T a b e l   2  g i v e s   t he   t e s t   r e s u l t s :  

T h i s   c l e a r l y   i l l u s t r a t e s   t h e   s y n e r g i c   e f f e c t   w h e n  

t h e   v i s c o s e   f l o c k s   and  t h e   s t a r c h   p a r t i c l e s   a r e   m i x e d .   I t   i s  

f u r t h e r m o r e   a p p a r e n t   t h a t   a  c o n s i d e r a b l e   s m a l l e r   a m o u n t   b y  

w e i g h t   of  s t a r c h   p a r t i c l e s   may  be  u s e d   b e c a u s e   t h e r e   is  o n l y  

n e e d   f o r   an  a m o u n t   of  s t a r c h   p a r t i c l e s   s u f f i c i e n t   f o r  

b l o c k i n g   t h e   c h a n n e l s   in  t h e   n e t w o r k   s t r u c t u r e   of  t h e   v i s c o s e  

f l o a m   f l o c k s .  



I f   t he   pH  of  the   m o i s t u r e   a b s o r b e d   in  t he   c o r e   h a s  

to  be  f u r t h e r   r e d u c e d ,   f o r   e x a m p l e ,   to  a  pH  l o w e r   t h a n   5 . 5 ,  

c i t r i c   a c i d   or  a  s a l t   t h e r e o f   may  be  added   as  a  s e c o n d   pH 

b u f f e r i n g   c o m p o u n d .   C i t r i c   a c i d   is  a  r e a s o n a b l e   c h e a p  

s u b s t a n c e   h a v i n g   a  b u f f e r   e f f e c t   in  t h e   pH  r a n g e   d e s c r i b e d  

a b o v e   and  t o l e r a t i n g   w e l l   t he   o t h e r   r e q u i r e d   c o n s t i t u e n t s   o f  

t he   m o i s t u r e   a b s o r b i n g   c o r e .   Owing  to  t h i s   a d d i t i o n   pH 

r e d u c t i o n   t h e   ammonia   c o n t a i n e d   in  t h e   a b s o r b e d   f l u i d   i s  

c o n v e r t e d   i n t o   an  ammonium  compound   so  t h a t   ammonia   b u r n s   a r e  

a v o i d e d .   For  e x a m p l e ,   0.1  to   0.2%  of   c i t r i c   a c i d   is  added   o n  

t h e   b a s i s   of  t he   w e i g h t   of  t h e   s t a r c h   p a r t i c l e s .   I t   i s  

n e c e s s a r y   to  t a k e   c a r e   t h a t   t h e   pH  v a l u e   s h o u l d   no t   d r o p   t o  

pH  1  to   2,  s i n c e   at  such   a  pH  t h e   a b s o r p t i o n   c a p a c i t y   of  t h e  

u s e d   s t a r c h   d i s a p p e a r s   due  to  t he   i n t e r n a l   a t t a c k   on  t h e  

c r o s s - l i n k   of  t he   s t a r c h .  



1.  A  m o i s t u r e   a b s o r b i n g   p r o d u c t   c o m p r i s i n g   a  

m o i s t u r e   a b s o r b i n g   c o r e   and  a  m o i s t u r e   p e r m e a b l e   e n v e l o p e  

c o v e r i n g   s a i d   c o r e ,   c h a r a c t e r i z e d   in  t h a t   t h e   c o r e   c o n t a i n s  

at  l e a s t   f l o c k s   of  a  s y n t h e t i c   foam  h a v i n g   a  p o r o u s ,  

i n t e r n a l l y   h y d r o p h i l i c ,   open   n e t w o r k   s t r u c t u r e ,   and  s t a r c h  

p a r t i c l e s   m i x e d   w i t h   s a i d   f l o c k s .  

2.  A  p r o d u c t   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   t h e   s y n t h e t i c   foam  is  v i s c o s e .  

3.  A  p r o d u c t   as  c l a i m e d   in  a n y o n e   of  t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   t h e   s t a r c h   p a r t i c l e s   c o n t a i n  

c a r b o x y m e t h y l a t e d   s t a r c h .  

4.  A  p r o d u c t   as  c l a i m e d   in  a n y o n e   of  t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   t h e   c o r e   c o n t a i n s   in  a d d i t i o n  

at   l e a s t   one  pH  b u f f e r i n g   c o m p o u n d .  

5.  A  p r o d u c t   as  c l a i m e d   in  C l a i m   4,  c h a r a c t e r i z e d  

in  t h a t   t h e   pH  b u f f e r i n g   c o m p o u n d   c o n t a i n s   p h o s p h a t e   g r o u p s .  
6.  A  p r o d u c t   as  c l a i m e d   in  c l a i m   4  or   5 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   c o r e   f u r t h e r m o r e   c o n t a i n s   a  s e c o n d  

pH  b u f f e r i n g   c o m p o u n d ,   w h i c h   b u f f e r s   at  a  l o w e r   pH  t h a n   t h e  

f i r s t   pH  b u f f e r i n g   c o m p o u n d .  



7.  A  p r o d u c t   as  c l a i m e d   in  c l a i m   6,  c h a r a c t e r i z e d  

in  t h a t   t he   s e c o n d   pH  b u f f e r i n g   compound   is  c i t r i c   a c i d   or  a  
s a l t   t h e r e o f .  

8.  A  p r o d u c t   as  c l a i m e d   in  a n y o n e   of  c l a i m s   2  to   7 ,  

c h a r a c t e r i z e d   in  t h a t   t he   p r o d u c t   c o n t a i n s   50  to   70  gs  o f  

v i s c o s e   f l o c k s   and  10  to   20  gas   of  s t a r c h   p a r t i c l e s .  
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